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Abstract of GB2087335 
A system and method for unloading dry, bulk, 
particulate material from a ship, barge or the like 
through a nozzle 20 alternately into first and 
second pressure vessels 10 and 11 and 
thereafter alternately transferring material from 
the pressure vessels into a storage container 
such as a silo. As one pressure vessel 10 is 
being filled, the material from the other pressure 
vessel 1 1 is being transferred into the silo. Thus 
the filling and emptying of the first pressure 
vessel 10 is 180 degrees out of phase relative to 
the filling and emptying of the second pressure 
vessel 1 1 . Suction is used to draw the dry, bulk, 
particulate material from the ship into the 
pressure vessel. Thereafter, air is forced through 
the pressure vessel to transfer the material from 
the pressure vessel to the silo. Each pressure 
vessel is both filled and emptied from the bottom. 
The pressure vessels are physically close to the 
nozzle, resulting in a shorter, more efficient 
suction path, and the pressure vessels and 
nozzle are portable and may be lowered into the 
hold of a ship, barge or the like. 
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(54) Barge unloading system 

(57) A system and method for un- 
loading dry/bulk, particulate mate- 
rial from a ship, barge or the like 
through a nozzle 20 alternately into 
first and second pressure vessels 
1 0 and 1 1 and thereafter alter- 
nately transferring material from the 



pressure vessels into a storage con- 
tainer such as a silo. As one pres- 
sure vessel 1 0 is being filled, the 
material from the other pressure 
vessel 1 1 is being transferred into 
the silo. Thus the filling and empty- 
ing of the first pressure vessel 1 0 is 
1 80 degrees out of phase relative 
to the filling and emptying of the 
second pressure vessel 1 1 . Suction 
is used to draw the dry, bulk, parti- 
culate material from the ship into 
the pressure vessel. Thereafter, air 
is forced through the pressure ves- 
sel to transfer the material from the 
pressure vessel to the silo. Each 
pressure vessel is both filled and 
emptied from the bottom. The pres- 
sure vessels are physically close to 
the nozzle, resulting in a shorter, 
more efficient suction path, and the 
pressure vessels and nozzle are por- 
table and may be lowered into the 
hold of a ship, barge or the like. 
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SPECIFICATION 

Barge unloading system 

5 TECHNICAL FIELD OF THE INVENTION 
The invention relates to a barge unloading 
system and, more specifically, to an improve- 
ment in a system for unloading dry, bulk, 
particulate material from a barge, ship or 

1 0 other container into an intermediate holding 
container or pressure vessel, commonly called 
a reloader, and thereafter transferring the ma- 
terial from the reloader into a storage con- 
tainer such as the silo. 

15 

BACKGROUND ART 

It is known to unload a barge by a vacuum 
or suction technique where the dry, bulk, 
particulate material such as cement powder, 

20 grain, fertilizer or the like is transferred by 
vacuum or suction from the barge into a 
reloader and thereafter transferred, under 
pressure, into a more permanent storage con- 
tainer such as a silo. A system of this type is 

25 disclosed in United States Patent No. 
3,373,883, where a plurality of reloaders 
may be used and while the first reloader is 
being filled with material from the barge, the 
second reloader is being emptied by transferr- 

30 ing the particulate material from the second 
reloader into a silo. This is referred to as a 
push-pull system because some particulate 
material is being pushed, by air, from the 
second reloader into the silo while additional 

35 particulate material is being pulled, by vac- 
uum or suction, from the barge into the first 
reloader. 

In the use of such a system, it takes approx- 
imately three times as long to empty the 

40 reloader as it takes to fill the reloader. Thus, 
prior systems of the kind described in United 
States Patent No. 3,373,883 result in a situa- 
tion where the filling of one reloader is com- 
pleted prior to completion of the emptying of 

45 the other reloader, thus providing a reduction 
in efficiency. The optimum efficiency would 
be to increase the rate of emptying the re- 
loader so that the filling of one reloader will 
be accomplished in essentially the same time 

50 as the emptying of the other reloader. 

In United States Patent 4,085,975, a sys- 
tem is described for increasing the efficiency 
of a push-pull system by aerating the particu- 
late material as the reloader is being filled. 

55 Thus, the subsequent emptying of the re- 
loader may be accomplished more quickly 
because the aerated particulate material flows 
more rapidly than non-aertaed particulate ma- 
terial. 

60 

DISCLOSURE OF THE INVENTION 
It is an object of the invention to seek to 



According to one aspect of the invention 
there is provided a method for unloading dry, 
bulk, particulate material from a ship, barge 
or the like through a nozzle and a suction path 

70 into first and second pressure vessels and for 
thereafter transferring the material from the 
pressure vessels to a storage container or silo, 
the steps of filling a pressure vessel and 
transferring material from said pressure vessel 

75 being repeated in alternating sequence, com- 
prising the steps of: 

creating suction through a first pressure 
vessel to fill the first pressure vessel by draw- 
ing dry, bulk, particulate material into said 

80 pressure vessel through the bottom thereof; 
simultaneously forcing air into said second 
pressure vessel to empty the contents of said 
second pressure vessel for transferring the 
contents to a silo or the like; and 

85 thereafter creating suction through said sec- 
ond pressure vessel to fill said second pres- 
sure vessel by drawing dry, bulk, particulate 
material into said second pressure vessel 
through the bottom thereof while simultane- 

90 ously forcing air through said first pressure 
vessel to empty the contents of said first 
pressure vessel for transferring the contents to 
said silo. 

According to a second aspect of the inven- 
95 tion there is provided a system for unloading 
dry, bulk, particulate material from a ship, 
barge or the like through a nozzle and a 
suction path into first and second pressure 
vessels and for thereafter transferring the ma- 

100 terial from each of said pressure vessels into a 
storage container or silo, comprising a vac- 
uum means and a source of compressed air, 
said vacuum means being for inducing a 
suction through said pressure vessels in alter- 

105 nating sequence and through said suction 
path to said nozzle and said compressor being 
for pressurizing each of said pressure vessels 
in alternating sequence, a suction being cre- 
ated in one of said pressure vessels while the 

1 1 0 other said pressure vessel is being pressur- 
ized, and a bottom inlet port for each pressure 
vessel for filling each pressure vessel from the 
bottom. 

Thus, the invention is directed to an im- 
1 1 5 proved unloading system and method for 
transferring dry, bulk, particulate material 
from a ship barge or the like into a temporary 
pressure vessel such as a reloader and there- 
after transferring the material to a storage 
1 20 container or silo. Two reloaders maybe pro- 
vided with each reloader being initially filled 
with particulate material from the barge and 
thereafter emptied by transferring the material 
to the silo. The two reloaders are operated 
1 25 180 degrees out of phase in that one reloader 
is being filled while the other reloader is being 
emptied. 
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under the influence of the vacuum or suction. 
Accordingly, a system embodying the inven- 
tion may provide portable reloaders which 
may be physically placed over the hold of a 
5 ship, barge or the like with a short suction 
line from the reloader to a nozzle which is 
inserted in the dry, bulk, particulate material. 
This is to be distinguished from prior art 
devices which were primarily maintained on 

1 0 shore, even though movable by a crane or the 
like, with a long suction line from the reloader 
to the nozzle. 

Furthermore, a system, and method embo- 
dying the invention may provide a novel ar- 

1 5 rangement for both filling and emptying the 
reloader thus increasing the system efficiency. 
Thus the present system, by filling the re- 
loader from the bottom (i.e. a bottom inlet 
port) is contrary to the prior art (for example 

20 U.S. Patent No. 4,085,975) and also disre- 
gards the benefit which would be obtained by 
the influence of gravity if an above-bottom 
inlet port was used. None-the-less, the present 
system provides a surprising efficiency. 

25 The following comparison demonstrates the 
surprising efficiency of a invention embodying 
the invention. Consider a prior art system as 
described in United States Patent No. 
3,373,883. Such a system has a nominal 

30 transfer rate (ship or barge to silo) of 200 tons 
per hour. A vacuum pump would provide a 
suction pressure of about 22 inches and this 
requires a 300 horsepower pump if a barge 
was being unloaded. An ocean going ship, 

35 because of the deeper cargo holds, would 
require about an 800 horsepower pump. Each 
reloader has a capacity of 30 tons, filling time 
is about 3 minutes per reloader and discharge 
time for a reloader is about 9 minutes. Thus 

40 about 25% of a complete cycle (i.e., a cycle 
meaning the total length of time to first fill 
and then empty a reloader) was used for 
filling the reloader and about 75% of the 
cycle was used to empty a reloader. 

45 A system embodying the invention has a 
similar nominal transfer rate of 200 tons per 
hour. However, since the reloaders are to be 
lowered into the barge or ship the reloaders 
are smaller, each having a capacity of about 

50 1.3 tons. Since the reloaders are adjacent the 
nozzle a short suction line may be used thus 
only a 60 horsepower vacuum pump is 
needed to provide about 1 1 inches of suction 
pressure. Each reloader is filled in about 21 

55 seconds and emptied in about 21 to 24 
seconds. The present invention thus provides 
the surprising result that only about 50 to 53 
percent of the cycle time is devoted to unload- 
ing the reloader with no sacrifice in overall 

60 capacity or transfer rate. 

Thus, it may be appreciated that by the 
present invention, much smaller equipment 
(reloaders and vacuum pump) are required to 



appreciated that many factors such as amount 
of aeration, delay in emptying causing com- 
pacting of the cement, etc., will change the 
figures. Hence, all the above figures are sub- 
70 ject to variance but do accurately reflect actual 
operation under normal conditions and thus 
present a fair comparison. 

Systems embodying the invention are herei- 
nafter described, by way of example, in the 
75 accompanying drawings. 

In the drawings, wherein like reference nu- 
merals identify corresponding components: 

Figure 1 is a diagrammatic illustration of a 
system and method embodying the invention; 
80 and 

Figure 2 is a diagrammatic illustration of a 
modification of the system and method of Fig. 
1. 

85 DETAILED DESCRIPTION OF THE INVEN- 
TION 

With reference to Fig. 1 , a system is illus- 
trated according to the principles of the pre- 
sent invention including a first pressure vessel 
90 or reloader 10 and a second pressure vessel 
or reloader 1 1 each of which is to be filled 
with cement powder or other dry, bulk, parti- 
culate material from a barge, ship or the like. 
Each pressure vessel 1 0, 1 1 is a generally 
95 cylindrical container having a domed top 14, 
a generally vertical side wail 1 6 and a conical 
or domed bottom 1 8, with the reloaders 1 0, 
1 1 each being generally circular in plan view. 
Means are provided for filling each reloader 

1 00 with dry, bulk, particulate material from a 
ship, barge or the like. Specifically, a single 
nozzle 20 is provided and is to be inserted 
into the dry, bulk, particulate material. One 
end of the nozzle is open for insertion into the 

1 05 particulate material and the other end of the 
nozzle is connected intermediate the ends of a 
first short conduit 22. One end of conduit 22 
enters the bottom of pressure vessel 1 0 at an 
inlet port 24 and the other end of conduit 22 

1 1 0 enters the bottom of the pressure vessel 1 1 at 
an inlet port 25. The conduit 22 is provided 
with two valves 26, 27 with valve 26 being 
intermediate the nozzle and the pressure ves- 
sel 10 and valve 27 being intermediate the 

1 1 5 nozzle and the pressure vessel 1 1 . Since the 
conduit 22 enters the bottom of each pressure 
vessel, it may be appreciated that each pres- 
sure vessel is filled from the bottom. The 
nozzle preferably includes rotating mechanical 

1 20 aerators such as the type disclosed in United 
States Patent No. 4,140,350. 

The present system includes a pair of con- 
ventional cyclone dust separators 28, 29. The 
cyclone dust separator 28 has an upper inlet 

1 25 port connected by a conduit 30 to the top of 
the pressure vessel 10 and cyclone dust sep- 
arator 29 has an upper inlet port connected 
by a conduit 31 to the top of pressure vessel 
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the junction of the vertical side walls 1 6 and 
domed top 1 4. 

Part of the means for filling each pressure 
vessel 10, 1 1 includes a vacuum pump 34 

5 connected by a conduit 36 to the top of each 
cyclone separator. Specifically, conduit 36 is 
connected through a valve 38 to the top of 
cyclone separator 28 and is also connected 
through a valve 39 to the top of cyclone 
- 10 separator 29. 

The means for emptying each pressure ves- 
sel 10, 11, will now be explained. A compres- 
sor or source of pressurized air 40 is con- 
nected to one end of a conduit 42. The other 

1 5 end of conduit 42 is connected intermediate 
the ends of a conduit 44. A throttle valve 43 
is positioned in conduit 42. One end of con- 
duit 44 is connected through a valve 46 to 
the bottom port of the cyclone dust separator 

20 28 and the other end of the conduit 44 is 
connected through a valve 47 to the bottom 
port of cyclone dust separator 29. 

Compressor 40 thus provides pressurized 
air to the bottom of each cyclone dust separa- 

25 tor. In addition, the compressor 40 also pro- 
vides pressurized air to the bottom of each 
pressure vessel. Specifically, a conduit 50 
intersects conduit 42 between the compressor 
40 and the throttle valve 43. Conduit 50 has 

30 a first valve 52 adjacent the intersection of 
conduits 42 and 50 and conduit 50 thereafter 
extends to an inlet port 54 adjacent the 
bottom of the pressure vessel 1 0. Conduit 50 
is also provided with a second valve 53 

35 adjacent the intersection of conduit 50 and 
42 and the opposite end of conduit 50 is 
connected to an inlet port 55 adjacent the 
bottom of the pressure vessel 1 1 . In this 
fashion, compressed air may be provided to 

40 the bottom of each pressure vessel 10, 11. 
An aeration pad such as that described in 
United States Patent No. 4,085,975 may be 
provided in the conical bottom of each pres- 
sure vessel 10, 1 1 . An optional check valve 

45 56 may be provided to permit ambient air to 
enter conduit 50 and thus enter the bottom of 
pressure vessel 1 0, and a valve 58 may be 
provided on the opposite side of the check 
valve 56 from the pressure vessel 10 so that 

50 closing the valve 58 by-passes the operation 
of the check valve 56. When valve 58 is 
open, check valve 56 operates to bleed air 
into the pressure vessel during the filling of 
the pressure vessel, to aerate the particulate 

55 material, as described in United States Patent 
No. 4,085,975. 

A similar check valve 57 and valve 59 are 
provided at the opposite end of conduit 50 
adjacent the pressure vessel 1 1 to permit 

60 aerating the particulate material during filling 
of the pressure vessel 1 1 . 

According to the principles of the present 
invention, within the oressure vessel 10 there 



62 interiorly of the pressure vessel and sub- 
stantially adjacent the lower conical bottom 
18 of the pressure vessel 10. This elongated 
pipe or conduit 60 extends upwardly along 
70 substantially the entire interior length of the 
pressure vessel 1 0 and extends outwardly 
through the domed top 1 4 of pressure vessel 

10 and thereafter to a valve 64. The opposite 
side of the valve 64 is coupled through con- 

75 duit 66 to a silo or other permanent storage 
means for the particulate material. As is con- 
ventional, a high level detector is provided in 
the pressure vessel 1 0 to provide a signal 
when the level of the particulate material in 

80 the pressure vessel reaches the height of the 
detector. 

Since pressure vessels 1 0 and 1 1 are iden- 
tical, pressure vessel 1 1 also includes a hol- 
low vertical pipe or conduit 60 interiorly of 
85 the pressure vessel 1 1 and extending substan- 
tially the entire length of the pressure vessel 

1 1 and opening through the domed top 1 4 of 
the pressure vessel 1 1 . The pipe 60 in pres- 
sure vessel 1 1 extends through a valve 68 to 

90 the conduit 66. 

Now that the system and all its component 
parts have been described, the function and 
operation of the system will be explained in 
detail. Consider the situation when a pressure 
95 vessel 1 0 is empty and it is desired to fill the 
pressure vessel 10. Valves 26, 38, 47, 53 
and 68 are opened and valves 27, 39, 46, 
52 and 64 are closed. In addition, valve 58 is 
open if it is desired to aerate the dry bulk 

1 00 particulate material during the filling of the 
pressure vessel 10. 

The vacuum pump 34 is turned on to 
create a suction in conduit 36. This creates a 
flow path from the nozzle 20 through the 

1 05 conduit 22 and valve 26 to the interior of the 
reloader and the flow path continues through 
the conduit 30 to the cyclone separator 28, 
through valve 38 end through the conduit 36. 
Operation of the vacuum pump 34 exhausts 

1 10 the air in this flow path which causes the dry 
bulk particulate material to flow through the 
nozzle 20, conduit 22 and valve 26 into the 
pressure vessel to fill the pressure vessel from 
the bottom inlet port 24. The particulate ma- 

1 1 5 terial flows as a fluidized medium and any air 
flowing with the dry bulk particulate material 
into the pressure vessel will continue through 
the conduit 30 and into the cyclone separator 
28. It may be expected that some of the air 

1 20 will be laden with dust and particulate mate- 
rial and, as the dust laden or particulate laden 
air enters the cyclone separator 28, the dust 
and particulate matter settles to the bottom of 
the cyclone separator 28 thus cleansing the 

1 25 air. A filter may be provided as part of the 
vacuum pump 34 to further prevent any dust 
or particulate material from reaching the vac- 
uum pump. The vacuum pump continues to 



level indicator or detector within the pressure 
vessel 1 0 and the filling cycle of the pressure 
vessel 1 0 is now complete. 
Simultaneously with filling the pressure ves- 
5 set 1 0 it is possible to transfer the contents of 
the other pressure vessel, i.e., pressure vessel 
1 1 , to the silo. Specifically, with the valves 
heretofore open and closed remaining opened 
and closed, respectively, the compressor 40 is 

1 0 actuated to blow compressed air through the 
conduit 42. This compressed air through the 
conduit 42 flows through that portion of con- 
duit 50 which extends between valve 53 and 
the inlet port 55 at the bottom of the pressure 

1 5 vessel 1 1 . Since valve 27 is closed no parti- 
culate material enters the bottom of pressure 
vessel 1 1 . Valve 43 is a manually controlled 
throttle valve which functions to adjust or 
divide the air flow into two paths, the first 

20 path being from the conduit 42 into the 
conduit 44 and the second path being from 
the conduit 42 into the conduit 50. Thus 
some of the air from compressor 40 flowing 
through the conduit 42 flows through the 

25 valve 53 and into the bottom of the pressure 
vessel. Throttle valve 43 also permits some of 
the compressed air to flow through conduit 
44 and valve 47 and into the bottom of the 
cyclone separator 29 to empty the dust from 

30 the bottom of the cyclone separator through 
conduit 31 into the pressure vessel 11. 

At this point it should be explained that 
according to the principles of the present 
invention, aeration may be accomplished dur- 

35 ing filling the pressure vessel, during empty- 
ing a pressure vessel or both. If it is desired to 
aerate only during emptying the reloader, 
valves 58 and 59 should always be closed. If 
it is desired to aerate only during filling a 

40 pressure vessel, valves 52 and 53 should 
always be closed and valves 58 and 59 
should always be open. With valves 58 and 
59 open, check valves 56 and 57 admit air 
into the respective pressure vessels only when 

45 the pressure from the pressure vessel is less 
than the ambient air pressure. 

The air from the compressor 40 flows 
through the conduit 42 and a throttle valve 
43 and into the bottom of the cyclone separa- 

50 tor 29 as just explained. Even with the valve 
53 open, the majority of the air flows through 
the throttle valve 43 and the valve 47 into the 
dust separator 29. The air flow through the 
dust separator 29 enters at the bottom of the 

55 dust separator, cleaning out any dust col- 
lected and blows all of such dust through 
conduit 31 and into the pressure vessel 1 1 , 
The air flowing into the pressure vessel 1 1 
thus pressurizes the pressure vessel 1 1 and 

60 forces the dry, bulk, particulate material down 
within the interior of the pressure vessel 1 1 
into the open bottom 62 of the conduit 60, 
up through the conduit 60 along the entire 
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directly to the silo. The silo, of course, may be 
provided with dust collector bags as is con- 
ventional to remove any dust or particulate 
material from the air entering the silo before 
70 such air is discharged into the atmosphere. 
At the conclusion of the cycle heretofore 
explained, with pressure vessel 10 full and 
pressure vessel 1 1 emtpy, the first one-half 
cycle is now completed. The next step is to fill 
75 the pressure vessel 1 1 and simultaneously 
empty pressure vessel 10. To accomplish this 
aspect of the present system, valves 26, 38, 
47 and 68 are closed and valves 27, 39, 46 
and 64 are now opened. In addition, valves 
80 52 and 53 may be adjusted, as desired, 
depending on the choice with respect to aera- 
tion during filling and emptying as previously 
described. Upon the actuation of the valves as 
just described, a first flow path is created 
85 from the nozzle 20 through the conduit 22 
and valve 27 and through the bottom inlet 
port 25 into the pressure vessel 1 1, thereafter 
through conduit 31, dust collector 29 and 
valve 39 into the conduit 36 and thence to 
90 the vacuum pump 34. This first flow path 
creates an induced suction so that the dry, 
bulk, particulate material enters the pressure 
vessel 1 1 until the level of the particulate 
material reaches the height of the level detec- 
95 tor in pressure vessel 1 1 . Simultaneously, the 
compressor 40 blows air through throttle 
valve 43 and valve 46 into the dust collector 
28 thus cleaning out the dust collector 28 
and blowing any dust collected therein 

100 through conduit 30 and into the pressure 
vessel 10 thus pressurizing the vessel 10 and 
forcing the dry, bulk, particulate material 
through the open bottom 62 of the pipe 60 
and up through the pipe 60 and valve 64 into 

1 05 the conduit 66 and then to the silo. 

As previously explained, efficiency of the 
present system is optimized by providing the 
shortest possible suction path for the particu- 
late material to flow and, to accomplish these 

110 objectives, conduit 22 is made as short as 
possible since conduit 22 defines, for all prac- 
tical purposes, the variable length of the suc- 
tion path through which the dry, bulk, particu- 
late material will flow. Thus the present inven- 

1 1 5 tion contemplates placing the two pressure 
vessels 1 0 and 1 1 as close together as possi- 
ble and as close to the nozzle 20 as possible 
thus achieving the objective of a very short 
suction path or conduit length 22. Further- 

120 more, while placing the pressure vessels 10 
and 1 1 as close together as possible, and as 
close as possible to the nozzle 20, the present 
system is portable in that the pressure vessels 
along with the cyclone separators and associ- 

125 ated conduits may be lowered into the hold of 
a ship. 

Reference should now be had to Fig. 2 
where a modification of the system of the 
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of Fig. 1 primarily because the discharge 
conduits for emptying the pressure vessels 
extend exteriorly of the pressure vessels while 
retaining the advantage of discharging or un- 

5 loading a pressure vessel from the bottom 
thereof. The essential difference between the 
apparatus and system of Fig. 1 and the appa- 
ratus and system of Fig. 2 is that in apparatus 
and system of Fig. 1 , a pipe or conduit 60 is 
* 1 0 provided interiorly of each pressure vessel 
while in the apparatus, method and system 
illustrated in Fig. 2 a first conduit 70 is 
provided between the valve 26 and valve 64 
exteriorly of the pressure vessel 1 0 and a 

15 second conduit 71 is provided between the 
valve 27 and the valve 68 exteriorly of pres- 
sure vessel 11. In all other respects, the 
apparatus, method and system described in 
Figs. 1 and 2 are identical. 

20 Since the difference in operation between 
Figs. 1 and 2 involve only the emptying of 
the pressure vessel, the emptying of pressure 
vessel 10 will be described. In order to empty 
pressure vessel 10, the valves 27, 39, 46 

25 and 64 are open and valves 26, 38, 47 and 
68 are closed. Throttle valve 43 is adjusted as 
are the valves 52 and 53 and the valves 58 
and 59 depending on the desired aeration 
during the filling and emptying as heretofore 

30 described. Air from the compressor 40 flows 
through the conduit 42 and conduit 44 and 
valve 46 into the bottom of the cyclone dust 
separator 28 and thereafter through conduit 
30 into the pressure vessel 1 0 thus pressuriz- 

35 ing the pressure vessel 10. Pressurizing the 
contents of pressure vessel 10 causes the dry, 
bulk, particulate material to flow outwardly 
through the bottom of the pressure vessel 1 0 
and into conduit 70, through valve 64 and 

40 thence to the silo. Obviously, when the valve 
positions are reversed or changed from open 
to closed, for the purpose of filling pressure 
vessel 1 0 and emptying pressure vessel 1 1 , 
the dry, bulk, particulate material flows from 

45 the pressure vessel 1 1 into the conduit 71 
and through the valve 68 to the silo. 

Thus, it may be appreciated, that in each of 
the embodiments of the present invention, the 
pressure vessels are both filled and emptied 

50 from the bottom of the respective pressure 
vessels. 

CLAIMS 

1 . A method for unloading dry, bulk, par- 
55 ticulate material from a ship, barge or the like 
through a nozzle and a suction path into first 
and second pressure vessels and for thereafter 
transferring the material from the pressure 
vessels to a storage container or silo, the 
60 steps of filling a pressure vessel and transferr- 
ing material from said pressure vessel being 
repeated in alternating sequence, comprising 



ing dry, bulk particulate material into said 
pressure vessel through the bottom thereof; 

simultaneously forcing air into said second 
pressure vessel to empty the contents of said 

70 second pressure vessel for transferring the 
contents to a silo or the like; and 

thereafter creating suction through said sec- 
ond pressure vessel to fill said second pres- 
sure vessel by drawing dry, bulk, particulate 

75 material into said second pressure vessel 
through the bottom thereof while simultane- 
ously forcing air through said first pressure 
vessel to empty the contents of said first 
pressure vessel for transferring the contents to 

80 said silo. 

2. A method according to claim 1 , further 
including the steps of aerating the dry, bulk, 
particulate material while filling a pressure 
vessel. 

85 3. A method according to claim 1 or 
Claim 2, and further including aerating the 
dry, bulk, particulate material while transferr- 
ing the contents of a pressure vessel to a silo 
or the like. 

90 4. A method according to any preceding 
claim, 1 wherein said step of emptying a 
pressure vessel includes flowing the contents 
of said pressure vessel from the bottom of the 
pressure vessel interiorly of said pressure ves- 

95 sel substantially along the entire length of said 
pressure vessel. 

5. A method according to any of claims 1 
to 3, wherein said step of emptying the 
pressure vessel from the bottom thereof in- 

1 00 eludes a step of flowing the dry, bulk, particu- 
late material outwardly from the bottom of 
said pressure vessel and thereafter exteriorly 
of said pressure vessel. 

6. A method according to any preceding 
1 05 claim, 1 wherein said transferring of material 

from a pressure vessel to a storage container 
includes throttling a portion of the air into a 
different part of said pressure vessel for aerat- 
ing the dry, bulk, particulate material in said 
110 pressure vessel. 

7. A method according to any preceding 
claim, wherein the drawing the particulate 
material into said pressure vessel includes 
drawing air through a cyclone separator and 

1 1 5 said step of transferring material from a pres- 
sure vessel includes forcing any particulate 
material in said cyclone separator back into 
said pressure vessel and thereafter into said 
silo. 

1 20 8. A method according to any preceding 
claim, 1 including the step of lowering said 
first and second pressure vessels into a hold 
of a ship. 

9. A method according to any preceding 
1 25 claim, including the step of positioning the 
nozzle adjacent said pressure vessels to re- 
duce the length of a suction path from said 

r\r\-r>\a to caiH nrassure vessels. 
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like through a nozzle and a suction path into 
first and second pressure vessels and for 
thereafter transferring the material from each 
of said pressure vessels into a storage con- 
5 tainer or silo comprising a vacuum means and 
a source of compressed air, said vacuum 
means being for inducing a suction through 
said pressure vessels in alternating sequence 
and through said suction path to said nozzle 

10 and said compressor being for pressurizing 
each of said pressure vessels in alternating 
sequence, a suction being created in one of 
said pressure vessels while the other said 
pressure vessel is being pressurized, and a 

1 5 bottom inlet port for each pressure vessel for 
filling each pressure vessel from the bottom. 

11. A system according to claim 10, 
wherein said bottom inlet port also serves as 
an outlet port for transferring said material to 

20 said storage container. 

12. A system according to claim 1 0 
wherein said compressed air also aerates said 
material while transferring said material to 
said storage container. 

25 1 3. A system according to claim 10, 

wherein said nozzle is positioned adjacent said 
pressure vessels for reducing the length of 
said suction path from said nozzle to said 
pressure vessels. 

30 1 4. A system according to claim 1 0, 

wherein said pressure vessels are closely adja- 
cent said nozzle so that said pressure vessels 
and nozzle may be lowered into a hold of a 
ship. 

35 1 5. A method for unloading dry, bulk, 
particulate material from a ship, barge or the 
like, substantially as hereinbefore described 
with reference to and as shown in Fig. 1 or 
Fig. 2 of the accompanying drawings. 

40 16. A system for unloading dry, bulk, 
particulate material from a ship, barge or the 
like, substantially as hereinbefore described 
with reference to and as shown in the accom- 
panying drawings. 
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